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Revolution industry 4.0 is really related to technology, in which the Internet and cloud 
computing create different opportunities and challenges for formal education systems. 
The advance of technonolgy now days is always improving, and its also happen in 
educational system in Indonesia. Education should be easy to access by everyone, 
everytime and everywhere. Teaching learning process in some school are still teacher 
centered. Teachers have to make the learning process to become students centered. One 
of the alternative learning approach is by using Blended Learning. The purpose of this 
research is to investigate the effect of Blended Learning on students’ concept mastery and 
motivation in learning solar system for 7th grade students. The method used in this 
research was weak experiment research. The one group Pre-test and Post-test design is 
used in this research as research design. The sample was taken by convenience sampling 
technique. Participants in this research were 16 male students at one Privat Junior High 
School in Bandung, Indonesia. Students of experiment group learnt with Blended 
Learning (N=16). The result of students’ concept mastery that learnt by using Blended 
Learning were increase from pre-test to post-test with N-Gain 0,48 catagorized as 
medium improvement. The lowet of cognitive domain improvement was C2 
(Understanding) that obtained 0.42 catagorized as medium improvement and the highest 
is C5 (Evaluating) that obtained 0.89 catagorized as high improvement.  As much as 
68.75%from total number of students who learn using Blended learning can pass the 
minimum criteria. The highest improvement is in the subtopic of Sun as the stars. Then 
the result of students motivation that learning using Blended Learning are 93,75 percent 
of students are catagorized as adequately motivated and 6,25 percent of students 
catagorized as high motivated. Based on this results showed that Blended Learning can be 
an alternative tool to improve students’ concept mastery and students’ motivation. 
Blended Learning can be use as teaching approach in Junior High School. 
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Revolusi industri 4.0 sangat erat kaitannya dengan teknology, yang dimana internet dan 
komputasi awan menciptakan peluang dan tantangan yang berbeda untuk sistem 
pendidikan formal. Kemajuan teknologi saat ini selalu berkembang, dan inipun terjadi di 
dalam sistem pendidikan di Indonesia. Pendidikan harus dapat mudah di akses oleh 
siapapun, kapanpun, dan dimanapun. Proses belajar dan pembelajaran si beberapa sekolah 
masih berpusat kepada guru. Guru harus membuat proses pembelajaran menjadi berpusat 
pada siswa. Salah satu alternatif pendekatan mengajar adalah dengan menggunakan 
Blended Learning. Tujuan dari penelitian ini adalah untuk mengetahui pengaruh dari 
Blended Learning terhadap penguasaan konsep dan motivasi dalam pembelajaran sistem 
tata surya untuk kelas 7. Metode yang digunakan didalam penelitian ini adalah penelitian 
weak eksperimental. The one group Pre-test and Post-test design digunakan dalam 
penelitian ini sebagai desain penelitian. Sample diambil dengan teknik convenience 
sampling technique. Peserta didalam penelitian ini adalah sebanyak 16 siswa laki-laki di 
salah satu Sekolah Menengah Pertama Swasta di Bandung, Indonesia. Kelompok siswa 
yang belajar menggunakan Blended Learning (N=16). Hasil penguasaan konsep siswa 
yang belajar menggunakan Blended Learning meningkat dari hasil pre-test dan post-test 
dengan hasil hasil N-Gain memperoleh 0,48 yang dikategorikan sebagai peningkatan 
sedang. Peningkatan terendah adalah C2 (pemahaman) yaitu sebanyak 0.42 dan 
dikategorikan sebagai peningkatan sedang dan peningkatan yang tertinggi adalah C5 
(Evaluasi) yaitu sebanyak 0.89 dan dikategorikan sebagai peninggkatan tinggi.   
Sebanyak 68.75% dari total siswa melampaui nilai kriteria minimum dan peningkatan 
tertinggi adalah di dalam subtopik matahari sebagai bintang. Kemudian hasil dari 
motivasi siswa yang belajar menggunakan Blended Learning adalah sebanyak 93,75 
persen siswa dikategorikan sebagai cukup termotivasi dan sebanyak 6,25 persen siswa 
dikategorikan sebagai tinggi termotivasi. Berdasarkan hasil ini menunjukan bahwa 
Blended Learning dapat menjadi salah satu alternatif untuk meningkatkan penguasaan 
konsep siswa dan motivasi siswa. Blended Learning dapat digunakan sebagai pendekatan 
pembelajaran di Sekolah Menengah Pertama. 
 
 
Kata kunci : Blended Learning, Penguasaan Konsep, Motivasi Siswa, Sistem Tata Sury
iv 
 
LIST OF CONTENT 
ABSTRACT  ........................................................................................................... i 
PREFACE  ............................................................................................................ iii 
ACKNOWLEDGEMENT  .................................................................................. iv 
LIST OF CONTENT  .......................................................................................... vi 
LIST OF TABLES  ............................................................................................ viii 
LIST OF FIGURES  ............................................................................................. x 
LIST OF APPENDIX  ......................................................................................... xi 
CHAPTER I  .......................................................................................................... 1 
INTRODUCTION  ................................................................................................ 1 
1.1 Background  ...................................................................................................... 1 
1.2 Research Problem ............................................................................................. 6 
1.3 Resarch Objective  ............................................................................................ 6 
1.4 Research Benefit  .............................................................................................. 6 
1.5 Organizational Structure of Research Paper  .................................................... 7 
1.6 Limitation of Problem ....................................................................................... 8 
CHAPTER II  ...................................................................................................... 10 
LITERATURE REVIEW  .................................................................................. 10 
2.1 Blended Learning  ........................................................................................... 10 
2.2 Students’ Concept Mastery  ............................................................................ 16 
2.3 Students’ Motivation  ...................................................................................... 18 
2.4 Solar System  .................................................................................................. 19 
      2.4.1 Sun and Planets  ..................................................................................... 20 
      2.4.2 Rotation and Revolution  ....................................................................... 21 
      2.4.3 Eclipses .................................................................................................. 22 
2.5 Relevant Research  .......................................................................................... 24 
CHAPTER III  ...................................................................................................  26 
RESEARCH METHODOLOGY  ..................................................................... 26 
3.1 Research Design  ............................................................................................. 26 
3.2 Population and Sample  ................................................................................... 27 
3.3 Assumption  .................................................................................................... 27 





3.5 Research Intrument  ........................................................................................ 28 
3.5.1 Students’ Concept Mastery  .................................................................... 28 
a. Validity  ...................................................................................................... 29 
b. Reliability  .................................................................................................. 30 
c. Difficulty Level  ......................................................................................... 31 
d. Discriminating Power  ................................................................................ 31 
e. Distractor  ................................................................................................... 32 
3.5.2 Students’ Motivation ............................................................................... 32 
3.5.3 Observation Sheet  ................................................................................... 34 
3.6 Research Procedure  ........................................................................................ 34 
3.7 Instrument Validation Result  ......................................................................... 37 
3.8 Data Analysis .................................................................................................. 38 
     3.8.1 Analysis od Students’ Concept Mastery  ................................................ 38 
     3.8.2 Analysis of Students’ Motivation  .......................................................... 39 
     3.8.3 Hypothesis Test  ...................................................................................... 40 
     3.8.4 Qualitative Data Analysis  ...................................................................... 40 
3.9 Operational Definition .................................................................................... 41 
CHAPTER IV  ..................................................................................................... 43 
RESULTS AND DISCUSSION  ........................................................................ 43 
4.1 Implementation of Blended Learning  ............................................................ 43 
4.2 The effect of Blended Learning to Students’ Concept Mastery  ..................... 50 
4.2.2 The effect of Blended Learning on Students’ Concept Mastery Improvement               
per Subtopic in Solar System  ...................................................................... 70 
4.2.3 The effect of Blended Learning on Students’ Passing Rate in Solar System 
topic  ............................................................................................................ 74  
4.3 The effect of Blended Learning on Student’ Motivation  ............................... 78 
4.4 The effect of Blended Learning on each dimensions of Motivation ............... 82 
CHAPTER V  ...................................................................................................... 86 
CONCLUSION AND RECOMMENDATION  ............................................... 86 
5.1 Conclusion  ..................................................................................................... 86 
5.2 Recommendation ............................................................................................ 87 
REFERENCES .................................................................................................... 88 





LIST OF TABLES 
Table 2.1 Competence and Basic Competence analysis  on Solar System in 7 ..... 19 
Table 3.1 The One Group Pretest- Posttest Design ............................................... 26 
Table 3.2 Population and Sample........................................................................... 27 
Table 3.3 Research Instruments list ....................................................................... 28 
Table 3.4 Blueprint of Objective test about Solar System Topic ........................... 29 
Table 3.5 Interpretation of validity ........................................................................ 30 
Table 3.6 Interpretation of Reliability .................................................................... 30 
Table 3.7 Interpretation of Difficulty level ............................................................ 31 
Table 3.8 Blueprint of Students Motivation Questionnaire ................................... 33 
Table 3.9 Interpretation of Motivation ................................................................... 34 
Table 3.10 Analysis of Test item by ANATES...................................................... 37 
Table 3.11 Interpretation of Normalized Gain ....................................................... 39 
Table 3.12 Interpretation of Motivation ................................................................. 40 
Table 3.13 Interpreation of implemenetation percentage of Blended Learning  ... 41 
Table 4.1 Percentage of Blended Learning implementation .................................. 43 
Table 4.2 Students activities in first meeting ......................................................... 44 
Table 4.3 Students activities in second meeting .................................................... 47 
Table 4.4 Students activities in third meeting ........................................................ 49 
Table 4.5 Results of Normality Test in Students’ Concept Mastery...................... 50 
Table 4.6 Homogeinity Test of Variance on Students’ Concept Mastery ............. 51 
Table 4.7 Result of Wilcoxon Test ........................................................................ 51 
Table 4.8 Pre-test and Post-Test for each cognitive level ...................................... 63 
Table 4.9 N-Gain comparison for each topic ......................................................... 70 
Table 4.10 Comparison between before and after given a treatment ..................... 74 





LIST OF FIGURES 
Figure 2. 1 Diagram of Blended Learning  ............................................................ 12 
Figure 2. 2 Display of Solar system scope ............................................................. 15 
Figure 2. 3 Display of Google classroom .............................................................. 15 
Figure 2.4The component of solar system ............................................................. 20 
Figure 2. 3 Rotation and Revolution ...................................................................... 21 
Figure 2. 4 Moon’s orbit ........................................................................................ 23  
Figure 3. 1 Flowchart of Research Procedure ........................................................ 36 
Figure 4. 1 Average score of Students’ Concept Mastery ..................................... 52 
Figure 4. 2 N-Gain in Experimental group ............................................................ 53 
Figure 4. 3 Features in the Solar System Scope application .................................. 57 
Figure 4. 4 Natural satelites around planet Saturn ................................................. 58 
Figure 4. 5 Google Classroom display ................................................................... 60 
Figure 4. 6Students’ electronic worksheet ............................................................. 61 
Figure 4. 7 Cognitive Domain of Bloom’s Taxonomy .......................................... 64 
Figure 4. 8 One features in Solar system scope to help students understanding the   
materials ................................................................................................................. 65 
Figure 4. 9Students’ homework and materials distibution via Google classroom . 66 
Figure 4. 10 One of the questions in C5 cognitive level ........................................ 67 
Figure 4. 11 Electronic worksheet for students ...................................................... 68 
Figure 4. 12 Comparison of subtopic in Solar system topic .................................. 71 
Figure 4. 13 Materials that distributed via Google Classroom .............................. 74 
Figure 4. 14 Passing rate before the treatment ....................................................... 75 
Figure 4. 15 Passing rate after the treatment .......................................................... 76 
Figure 4. 16 The percentage of Students’ Motivation............................................ 79 
Figure 4. 17 Students’ Motivation comparison between each dimension  ............ 82 






Figure 4. 19 Students impression of using Google classroom in teaching learning  
process .................................................................................................................... 84 





























LIST OF APPENDIX 
Appendix A.1 Draft of Pre-test post-test  .............................................................. 96 
Appendix A.2Appendix A.2 Motivation Questionnaire ...................................... 104 
Appendix A.3 Observation Sheet ......................................................................... 106 
Appendix B.1 Lesson Plan ................................................................................... 110 
Appendix B.2 Worksheet ..................................................................................... 117 
Appendix C.1 Data processing of Students Concept Mastery ............................. 128 
Appendix C.2 Data processing of Students Motivation ....................................... 132 
Appendix D.1 Objective test validation from ANATEST ................................... 134 
Appendix E.1 Photo Documentation ................................................................... 142 
Appendix F.1 Expert Judgement .......................................................................... 144 




















Al-Ani, W. T. (2013). Blended Learning Approach Using Moodle and Student's 
Achievement at Sultan Qaboos University in Oman. Journal of Education 
and Learning, 2(3), 96-110. 
 
Allen, I. E., Seaman, J., & Garrett, R. (2007). Blending in: The extent and promise 
of blended education in the United States.United state: Sloan Consortium 
 
Alsultanny, Y. A., Nouby, A. M., & Al-Enazi, T. T. (2014). Effects of using 
simulation in e-learning programs on misconceptions and motivations 
towards learning. International Journal of Science and Technology 
Education Research, 5(3), 40-51.  
 
Amrai, K., Motlagh, S. E., Zalani, H. A., & Parhon, H. (2011). The relationship 
between academic motivation and academic achievement students. 
Procedia-Social and Behavioral Sciences, 15, 399-402.  
 
Anderson, L. W., Krathwohl, D. R., Airiasian, W., Cruikshank, K., Mayer, R., & 
Pintrich, P. (2001). A taxonomy for learning, teaching and assessing: A 
revision of Bloom's Taxonomy of educational outcomes: Complete edition. 
New York: Addison Wesley Longman, Inc. 
 
Anderson, T. (2008). The theory and practice of online learning: Athabasca:  
University Press. 
 
Arikunto, S. (2013) Dasar-Dasar Evaluasi Pendidikan. Jakarta: Bumi Aksara 
 
Bachman, L.F. 1990. Fundamental Considerations in Language Testing. London: 
Oxford University Press. 
 
Bell, R. L., & Smetana, L. K. (2008). Using computer simulations to enhance 
science teaching and learning. National Science Teachers Association, 3, 
23-32. retrieved from www.researchgate.net[access on. 15th June 2019] 
 
Bernas. (2017, November 2017) Peringkat berapakah Indonesia di TIMSS?. 
[online]. retrieved from https://www.bernas.id/ [ access on 15th June 2019] 
 
Brown, H. Douglas. 2002. Principles of Language Learning and Teaching 
(4thEd). New York: Addison Wesley Longman Inc. 
Chao, C. Y., Chen, Y. T., & Chuang, K. Y. (2015). Exploring students' learning 





design curriculum: A study in high school engineering education. 
Computer Applications in Engineering Education, 23(4), 514-526. 
 
Christensen, C. M., Horn, M. B., & Staker, H. (2013). Is K-12 Blended Learning 
Disruptive? An Introduction to the Theory of Hybrids. Redwood City: 
Clayton Christensen Institute for Disruptive Innovation.  
 
Dangwal, K. L. (2017). Blended Learning: an innovative approach. Universal 
Journal of Educational Research, 5(1), 129-136.  
 
De Jong, T., & Van Joolingen, W. R. (1998). Scientific discovery learning with 
computer simulations of conceptual domains. Review of educational 
research, 68(2), 179-201. 
 
Demirer, V., & Sahin, I. (2013). Effect of Blended Learning environment on 
 transfer of learning: An experimental study. Journal of Computer Assisted 
 Learning, 29(6), 518-529. 
 
Duque, G.,et al (2013). Evaluation of a Blended Learning model in geriatric 
medicine: A successful learning experience for medical students. 
Australasian journal on ageing, 32(2), 103-109.  
 
Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2011). How to design and evaluate 
research in education. New York: McGraw-Hill.  
 
Giannousi, M., et al (2014). A comparison of student knowledge between 
traditional and blended instruction in a physical education in early 
childhood course. Turkish Online Journal of Distance Education, 15(1), 
99-113. 
 
Gholamreza, J. (2010). Assessment of validity, reliability and difficulty indices 
for teacher-built physics exam questions in first year high school. 
Educational Research and Reviews, 5(11), 651-654. 
 
Glynn, Shawn, et al(2009). Science motivation questionnaire: Construct 
validation with nonscience majors. Journal of Research in Science 
Teaching: The Official Journal of the National Association for Research in 
Science Teaching, 46(2), 127-146. 
 
Graham, C. (2004). Blended Learning Systems: Definitions, Current Trends, and 





Handbook of Blended Learning: Global perspectives, local designs. San 
Francisco:  Pfeiffer Publishing. 
 
Graham, C. R., Allen, S., & Ure, D. (2005). Benefits and challenges of Blended 
Learning environments. In Encyclopedia of Information Science and 
Technology, First Edition (pp. 253-259). San francisco:IGI Global. 
 
Green, Whitburn,  Zacharias,  Byrne,  & Hughes(2018). The relationship between 
student engagement with online content and achievement in a Blended 
Learning anatomy course. Anatomical sciences education, 11(5), 471-477. 
 
Großmann, N., & Wilde, M. (2019). Experimentation in biology lessons: guided 
discovery through incremental scaffolds. International Journal of Science 
Education,41(6), 759-781. 
 
Güzer, B., & Caner, H. (2014). The past, present and future of Blended Learning: 
an in depth analysis of literature. Procedia-social and behavioral sciences, 
116, 4596-4603.  
 
Hake, R. R. (1999) Analyzing Change/ Gain Score. Retrieved from 
https://doi.org/10.1016/j.sbspro.2013.01.088   
 
Heba & Nouby (2008). Effectiveness of a blended e-learning cooperative 
approach in an Egyptian teacher education programme. Computers & 
Education, 51(3), 988-1006.  
 
Iftakhar, S. (2016). Google classroom: what works and how?. Journal of 
Education and Social Sciences, 3(1), 12-18. 
 
Kaplan, R. M., & Saccuzzo, D. P. (2017). Psychological testing: Principles, 
applications, and issues. Nelson Education. 
 
Karelia, B. N., Pillai, A., & Vegada, B. N. (2013). The levels of difficulty and 
discrimination indices and relationship between them in four-response 
type multiple choice questions of pharmacology summative tests of year II 
MBBS students. IeJSME, 7(2), 41-46. 
 
Kazu, I. Y., & Demirkol, M. (2014). Effect of Blended Learning Environment 
Model on High School Students' Academic Achievement. Turkish Online 






Khan, B. (2005) Managing e-learning strategies: Design, delivery, 
implementation and evaluation. Hershey, PA:Idea Group Inc. 
 




Keller, J. M. (1987). Development and use of the ARCS model of instructional 
design. Journal of instructional development, 10(3), 2-15.  
 
Kemendikbud, (2016, December 2016). Peringkat dan Pencapaian PISA 
Indonesia Mengalami Peningkatan.[online]. Retrieved from Kementrian 
Pendidikan dan Budaya Indoensia: http://www.kemendikbud.go.id. 
[access on. 15th June 2019] 
 
Kemendikbud, (2014, January 2014) Konsep dan Implementasi Kurikulum 2013 
[online].Retrieved from Kementrian Pendidikan dan Budaya Indonesia 
https://www.kemdikbud.go.id/kemdikbud/dokumen/Paparan/Paparan%20
Wamendik.pdf. [Access on. 15th June 2019] 
 
Krathwohl, D. R. (2002). A revision of Bloom's taxonomy: An overview. Theory 
into practice, 41(4), 212-218.  
 
Lei, J. (2010). Quantity versus quality: a new approach to examine the 
relationship between technology use and student outcomes. British 
Journal of Educational Technology, 41(3), 455–472. 
 
López-Pérez, M. V., Pérez-López, M. C., & Rodríguez-Ariza, L. (2011). Blended 
Learning in higher education: Students’ perceptions and their relation to 
outcomes. Computers & education,56(3), 818-826. 
 
Mukherjee, A. (2015). Effective use of discovery learning to improve 
understanding of factors that affect quality. Journal of Education for 
Business, 90(8), 413-419 
. 
Moore, M. G., & Kearsley, G. (2011). Distance education: A systems view of 
online learning. USA: Wadswoth Cangage Learning 
Nikita Joshi, MD. 2013. Bloom Taxonomy . retrieved from 
https://www.aliem.com/2013/06/reflections-on-harvard-cms-simulation-






Nuh, M (2014) Ilmu Pengetahuan Alam / Kementerian Pendidikan dan 
Kebudayaan Pusat Kurikulum dan Perbukuan, Balitbang, Kemdikbud. 
 
Pereira, J. A., Pleguezuelos, E., Merí, A., Molina‐Ros, A., Molina‐Tomás, M. C., 
& Masdeu, C. (2007). Effectiveness of using Blended Learning strategies 
for teaching and learning human anatomy. Medical education, 41(2), 189-
195. 
 
Pajares, F., & Schunk, D.H. (2001). Self-beliefs and school success: Self-efficacy, 
self-concept, and school achievement. In R. Riding & S. Rayner (Eds.), 
Self-perception (pp. 239–266). London: Ablex Publishing. 
 
Powell, A., Watson, J., Staley, P., Patrick, S., Horn, M., Fetzer, L., . . . Verma, S. 
(2015). Blending Learning: The Evolution of Online and Face-to-Face 
Education from 2008-2015. Promising Practices in Blended and Online 
Learning Series.International association for K-12 online learningretrieved 
from http://www.inacol.org/[access on. 15th June 2019] 
 
Rustaman, N.Y., Dijosoemarto, S., Yudianto, S. A., Achmad, Y., Subekti,. 
Rochintaniawati, D., & Nurjani, M. (2003). Strategi belajar mengajar 
Biologi. Bandung: JICA IMSTP FPMIPA UPI.  
 
Saritepeci & Cakir(2015). The effect of Blended Learning environments on 
student motivation and student engagement: A study on social studies 
course. Egitim ve Bilim, 40(177) 203-2016. 
 
Sarwono, J. (2009) Statistik itu Mudah: Panduan Lengkap untuk Belajar 
Komputasi Statistik Menggunakan SPSS 16. Yogyakarta: Universitas 
Atma Jaya.  
 
Seif, A. A. (2004). Assessment and Evaluation in Education, Doran Publication, 
Tehran, Iran. 
 
Smith, J. G., & Suzuki, S. (2015). Embedded Blended Learning within an A 
lgebra classroom: a multimedia capture experiment. Journal of Computer 
Assisted Learning, 31(2), 133-147. 
Sugiyono. (2015). Metode Penelitian Pendidikan (Pendekatan Kualitatif, 






Uzezi, J. G., & Jonah, K. J. (2017). Effectiveness of Brain-based Learning 
Strategy on Students’ Academic Achievement, Attitude, Motivation and 
Knowledge Retention in Electrochemistry. Journal of Education, Society 
and Behavioural Science, 21(3,) 1-13. 
 
Van Der Merwe, A. (2007). Using Blended Learning to boost motivation and 
performance in introductory economics modules. South African Journal of 
Economics, 75(1), 125-135.  
 
Widodo, W., Rachmadiarti, F., & Hidayati, S. N. (2017). Ilmu pengetahuan alam 
SMP/MTs kelas VII semester 2. Jakarta : Kementrian Pendidikan dan 
kebudayaan 
 
Woltering, V., Herrler, A., Spitzer, K., & Spreckelsen, C. (2009). Blended 
Learning positively affects students’ satisfaction and the role of the tutor 
in the problem-based learning process: results of a mixed-method 
evaluation. Advances in Health Sciences Education, 14(5), 725-738. 
 
Yu, K. C., Sahami, K., Denn, G., Sahami, V., & Sessions, L. C. (2016). 
Immersive Planetarium Visualizations for Teaching Solar System Moon 
Concepts to Undergraduates. Journal of Astronomy & Earth Sciences 
Education, 3(2), 93-110. 
 
 
 
 
